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Abstract
Objective: to study the secular trends of birthweight and maternal characteristics at the Maternity of
Campinas, São Paulo, Brazil, from 1971 to 1995.
Methods: the authors studied 18,262 newborns in the Maternity of Campinas. Birthweight and
maternal characteristics were analyzed comparing changes occurred every 5 years. The data were analyzed
by chi-square test, analysis of variance, multivariate logistic regression, and population attributable risk.
Results: the results showed a positive trend for birthweight only in the period between 1976 and 1980
(P<0.05). The frequency of low birthweight was constant, remaining around 8.0%, but towards the end of
the studied period, it started to be predominantly seen among preterm newborns. The frequency of favorable
weight was below 70.0%. The authors observed an increase in the number of pregnant adolescents, pregnant
women working outside home, unmarried mothers, cesarean sections, frequency of preterms, and decrease
of parity (P<0.05). The maternal characteristics associated with low birthweight were: unmarried status,
maternal age of 17 years old or less, maternal age of 35 years or more, public medical-hospital assistance,
nonwhite skin color, primiparity, multiparity, and female newborns. In the 90s, 44.3% of low birthweight
was attributed to preterm newborns.
Conclusions: even with a positive development of the general conditions considered important to
improve population s health, birthweight has not increased, probably as a reflex of other changes that held
back this advance.
 J Pediatr (Rio J) 2000; 76(1):55-64: newborn, women, low birth weight.
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Introduction
In spite of the economic and social crises in Brazil
during the 1980s, the city of Campinas, an inland city in the
state of São Paulo, showed positive demographic and
socioeconomic indicators. The city has made increased
investments in education, healthcare, and sanitation which
resulted, especially, in a decrease in infant mortality rates.1,2
Aspects influencing the life of pregnant women, and,
consequently, intrauterine growth and gestation period are
a part of this context. Maternal age, economic status,
schooling, marital status, working outside the home, medical
assistance during the prenatal period, maternal nutrition,
exposure to drugs, alcohol, and tobacco are some examples
of the factors that may influence pregnancy outcome.3-5
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Among the several health and developmental indicators
of a population, birthweight is definitely one of the most
important.6,7 Birthweight is sensitive to economic and
environmental changes, and adequate allocation of resources
will allow improvements in this indicator even in
underdeveloped or developing countries.8 The importance
of birthweight lies in predicting neonatal morbidity and
mortality, especially in relation to the frequency of low
birthweight newborns, defined as children weighing less
than 2,500 g.7,9
Considering an endless cycle of poverty and privation,
low birthweight can be both the cause and the consequence:
it is a consequence of the unfavorable factors to which
pregnant women are exposed, and it is a cause for permanent
malnutrition, risk for diseases, and increased
mortality.6,7,10,11
The averages of birthweight, frequency of low
birthweight, and predominance of preterm or intrauterine
growth retarded babies vary according to the population.
There are developed countries that have managed to control
some risk factors, which has resulted in increased averages
of birthweight, reduced frequency of low birthweight, and
more adequate intrauterine growth.6,7,12
Campinas represents a well-to-do society that, in face of
great worldwide and Brazilian crises, paradoxically, has
found a way to improve its sociodemographic indicators
during the last decades.2 It was expected that improvements
would be noticed in increasing birthweight and decreasing
low birthweight following the progress and betterment in
the quality of life of pregnant women. However, previous
studies have indicated that low birthweight has not changed,
remaining around 9.0% between 1975 and 1995.13 Thus,
the objective of our study was to confirm, or not, this trend
by assessing variation in birthweight and maternal
characteristics. In this sense, it is also our objective to
provide helpful information for maternal and child healthcare
programs.
Methods
We assessed 18,262 medical records, randomly selected
out of 235,284 live births at the Maternity of Campinas from
1971 to 1995. We selected two children per day from
January 1971 to December 1995. Malformed infants and
children weighing less than 500 g were excluded from the
study. When twin babies were selected, only one of two
babies was included in our study; this baby was selected in
a second draw.
We classified birthweight as follows: low birthweight
for babies with weight less than 2,500 g; insufficient weight
for babies with weight from 2,500 to 2,999 g; and favorable
weight for babies with weight greater than or equal to 3,000
g.7 The analyses were carried out in more detail in relation
to low birthweight.
Gestational age was classified according to the date of
last menses. Infants who were born before 37 weeks of
gestation were considered preterm. Our study included
gestation periods ranging from 26 to 44 full weeks.
The maternal variables studied were age, color of skin,
marital status, work outside the home, healthcare, parity,
prenatal care, type of delivery, gestational age, and sex of
the newborn baby. Mothers with yellow skin were excluded
from the study.
Our data were grouped in 5-year periods and analyzed
using EPI-Info 6.01b and Statistics Analysis System (SAS).
We established the significance for “P” values at 5.0%; we
also considered a 95% confidence interval.
We used the chi-square test and the analysis of variance
to identify modifications throughout time and between
variables studied. We also analyzed the evolution of
categories of variables that were reported in other
studies3-5,14 as possible determinants of birthweight,
including: maternal age (mothers aged 17 years or less,
between 18 and 19 years, and 35 years or more compared to
those aged 20 to 34 years); skin color (non-white compared
to white); marital status (single compared to married);
mothers working outside the home compared to those who
were not; public healthcare compared to other categories;
primiparity and multiparity (four, five or six or more)
compared to multiparity of two or three; cesarean section
compared to normal delivery; prenatal care or not; gestational
age less than 37 weeks compared to 37 weeks or more; and
female compared to male babies.
We calculated the average annual variation in rates of
the study variables in relation to the first 5-year period.
With the objective of studying low birthweight in more
detail, we used multivariate stepwise logistic regression
analysis (SAS) and calculated the population attributable
risk. Negative population attributable risk results were
considered non-interpretable. In order to compare the
population attributable risk of the 5-year periods studied,
we applied the chi-square test.
Our study is in accordance with ethical norms
recommended for research involving human beings. Our
research was approved by the medical ethics committee of
the Maternity of Campinas.
Results
Our results showed that the number of women from
outside the city of Campinas coming to the Maternity
increased from 13.6% in the early 1970s to 24.5% in the
first half of the 1980s, and to 27.4% in the 1990s (P<0.001).
However, this increase did not interfere with the average
birthweight in Campinas nor with the frequencies of low,
insufficient, or favorable birth weight.
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5-year period Total Campinas inhabitants
n Average (SD) n (%) Average (SD)
1971-1975 3,652 3,190 (530) 3,152 (86.3) 3,180 (524)
1976-1980 3,654 3,210 (500)* 3,092 (84.6) 3,205 (496)*
1981-1985 3,652 3,160 (500) 2,732 (74.8) 3,163 (501)
1986-1990 3,652 3,170 (510) 2,837 (77.7) 3,168 (515)
1991-1995 3,652 3,170 (500) 2,642 (72.3) 3,173 (507)
Table 1 - Birthweight trends, Campinas, 1971-1995
* SD: standard deviation; P<0.0001 in relation to the other periods.
Table 2 - Average rate of the annual variation for low birthweight and maternal characteristics, Campinas,
1971-1995
Maternal variables and low weight 1976-1980 1981-1985 1986-1990 1991-1995
Pregnancy <37 weeks -0.15 +1.83 +1.18 +1.74
Age <20 weeks +1.70 +1.85 +1.30 +1.37
Age <17 weeks +2.66 +2.88 +2.58 +2.64
Age >35 weeks -4.18 -3.76 -1.84 -1.34
Nonwhite skin color -0.81 -0.56 -0.77 +0.35
Single +6.19 +6.22 +2.89 +2.00
Working outside the home -0.77 +4.86 +5.00 +3.56
Public health care dependants -0.46 -0.79 -2.09 -1.11
Primiparous +0.16 +1.07 +1.31 +0.51
Multiparous (4-5) -1.21 -1.17 -1.89 -1.03
Multiparous (>6) -3.06 -6.23 -6.40 -5.10
Absence of prenatal care -3.15 -2.03 -5.68 -5.22
C-section +3.86 +3.74 +3.18 +2.87
Low birthweight -1.13 -0.27 -0.20 -0.43
The frequency of multiple gestations did not present
changes: 0.7%, 1.0%, 0.9%, 0.8%, and 0.6% were the rates
observed, respectively, in the five periods studied.
Table 1 presents the evolution of birthweight and the
positive variation of the average birthweight during the 5-
year period between 1976 and 1980 (P<0.001); the average
observed for this period was not observed again later.
and the last 5-year periods studied. Our results did not
indicate, however, statistically significant differences in the
variation of frequency of preterm newborns in the three
birthweight bands analyzed.
Statistically significant changes were not observed in
relation to the sex distribution of the babies. Both sexes
presented an increase in birthweight during the period
between 1976 and 1980 (P<0.05), but this result did not
repeat itself in the other periods and the variations that
followed were not significant.
Tables 2, 3, and 4 present the evolution of maternal
characteristics and birthweight according to the several
categories studied.
Figure 1 - Low, insufficient and favorable birthweight trends,
Campinas, 1971-1995
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Figure 1 shows the distribution of birthweight divided
according to bands. We observed that low birthweight did
not vary, that insufficient birthweight increased in the early
80s, and that the most significant results of favorable
birthweight occurred in the 1970s. These variations,
however, were not statistically significant.
In the low birthweight band, the frequency of preterm
newborns increased from 36.6% to 50.7%; that of newborns
with insufficient birthweight increased from 10.2% to 15.7%;
and that of newborns with favorable birthweight increased
from 3.8% to 5.8%, considering the period between the first
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Table 3 - Trend of distribution of maternal characteristics, Campinas, 1971-1995
Maternal variables 1971-1975 (A) 1976-1980 (B) 1981-1985 (C) 1986-1990 (D) 1991-1995 (E)
n % n % n % n % n %
Maternal age (years)
<17* years 162 4.5 209 5.7 246 6.7 268 7.3 306 8.4
18-19 years 348 9.5 388 10.6 414 11.3 384 10.5 403 11.0
20-34 years 2,798 76.6 2,824 77.3 2,792 76.5 2,760 75.6 2,695 73.8
>35 years 344 9.4 233 6.4 200 5.5 240 6.6 248 6.8
Total 3,652 100.0 3,654 100.0 3,652 100.0 3,652 100.0 3,652 100.0
Skin color
White 2,949 81.6 3,020 82.9 3,024 83.0 3,028 84.1 2,823 80.0
Nonwhite§ 663 18.4 621 17.1 619 17.0 572 15.9 706 20.0
Total 3,612 100.0 3,641 100.0 3,643 100.0 3,600 100.0 3,529 100.0
Marital status
Married¶ 3,318 90.8 3,075 84.2 2,870 78.6 3,074 84.2 3,073 85.2
Single¶ 334 9.2 579 15.8 782 21.4 576 15.8 536 14.8
Total 3,652 100.0 3,654 100.0 3,652 100.0 3,650 100.0 3,609 100.0
Working outside
the home
Yes† 325 8.9 303 8.3 631 17.3 818 22.5 707 20.6
No† 3,325 91.1 3,351 91.7 3,019 82.7 2,814 77.5 2,716 79.4
Total 3,650 100.0 3,654 100.0 3,650 100.0 3,632 100.0 3,423 100.0
Healthcare
Public health care‡ 2,987 81.8 2,866 78.5 2,670 73.2 2,001 54.8 2,287 62.6
Unimed health plan
/benefits‡‡ 340 9.3 478 13.1 659 18.0 1,225 33.5 1,219 33.4
Other health plan /
Private§ 323 8.9 309 8.4 321 8.8 426 11.7 146 4.0
Total 3,650 100.0 3,653 100.0 3,650 100.0 3,652 100.0 3,652 100.0
Parity
Primiparous† 1,277 35.0 1,298 35.5 1,482 40.6 1,636 44.8 1,443 39.5
Multiparous (2-3)¶ 1,397 38.2 1,543 42.2 1,536 42.1 1,518 41.6 1,668 45.7
Multiparous (4-5)** 530 14.5 474 13.0 451 12.3 368 10.1 413 11.3
Multiparous (>6)* 448 12.3 339 9.3 183 5.0 130 3.5 128 3.5
Total 3,652 100.0 3,654 100.0 3,652 100.0 3,652 100.0 3,652 100.0
Prenatal care
Yes** 3,322 92.4 3,428 94.3 3,439 94.3 3,522 97.5 3,417 97.9
No** 273 7.6 208 5.7 209 5.7 90 2.5 72 2.1
Total 3,595 100.0 3,636 100.0 3,648 100.0 3,612 100.0 3,489 100.0
Delivery
C-section‡‡ 989 27.1 1,392 38.1 1,654 45.3 1,792 49.1 1,945 53.4
Normal‡‡ 2,663 72.9 2,261 61.9 1,997 54.7 1,860 50.9 1,697 46.6
Total 3,652 100.0 3,653 100.0 3,651 100.0 3,652 100.0 3,642 100.0
Gestational period
<37 weeks 243 7.6 240 7.5 313 9.8 298 9.5 352 11.5
>37 weeks 2,955 92.4 2,956 92.5 2,884 90.2 2,840 90.5 2,702 88.5
Total 3,198 100.0 3,196 100.0 3,197 100.0 3,138 100.0 3,054 100.0
* A≅B, different from C≅D≅E (P<0.01) ‡ A≅B, different from C, D and E (P<0.0001)
§ A≅B≅C≅D, different from E (P<0.01) ‡‡ A, B and C, different from D≅E (P<0.0001)
¶ A different from B≅D≅E and C (P<0.001) † A≅B, different from C and D≅E (P<0.0001)
** A≅B≅C, different from D≅E (P<0.01)
We observed increasing annual variations in the rates of
preterm newborns, teenage mothers, single mothers,
primiparous mothers; mothers working outside the home;
and delivery by cesarean section. In turn, from the second
5-year period onwards, we observed a negative annual
variation in the frequency of multiparous mothers and of
those aged 35 years or more. The greater variations were
observed from the second to the third 5-year period. Low
birthweight presented a slight negative variation in all
periods (Table 2).
Results indicated both an increase in the proportion of
adolescent mothers who sought the services of the Maternity
and a reduction in birthweight averages of babies from
adolescent mothers. The proportion of mothers aged 17
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Table 4 - Birthweight trend according to maternal characteristics, Campinas, 1971-1995
* A≅B, different from C≅D≅E (P<0.05) § A different from B≅E and C≅D (P<0.05)
¶ A≅B≅E, different from C≅ D (P<0.05) ‡ A different from B, both different from C≅ D≅ E (P<0.05)
† A different from B, both different from D≅ E and C≅ E (P<0.05)
Maternal variables 1971-1975 (A) 1976-1980 (B) 1981-1985 (C) 1986-1990 (D) 1991-1995 (E)
Average (SD) Average (SD) Average (SD) Average (SD) Average (SD)
Maternal age
<17 years 2,982 (456) 3,056 (446) 2,962 (501) 3,046 (496) 3,045 (466)
18-19 years 3,103 (481) 3,139 (490) 3,058 (465) 3,087 (512) 3,076 (475)
20-34 years 3,201 (519) 3,224 (497) 3,189 (490) 3,196 (507) 3,201 (501)
>35 years 3,238 (624) 3,278 (555) 3,215 (547) 3,206 (492) 3,186 (551)
Skin color
White* 3,209 (523) 3,220 (499) 3,184 (488) 3,192 (504) 3,191 (497)
Nonwhite§ 3,085 (538) 3,156 (502) 3,047 (517) 3,095 (517) 3,125 (523)
Marital status
Married¶ 3,206 (522) 3,234 (489) 3,189 (487) 3,194 (499) 3,194 (501)
Single 2,982 (523) 3,078 (532) 3,054 (512) 3,066 (542) 3,064 (493)
Working outside
the home
Yes 3,286 (495) 3,275 (522) 3,241 (490) 3,239 (496) 3,217 (490)
No 3,176 (528) 3,203 (497) 3,143 (496) 3,155 (510) 3,164 (498)
Healthcare
Public healthcare* 3,160 (531) 3,191 (503) 3,120 (504) 3,116 (527) 3,145 (514)
Unimed health plan/
benefits† 3,303 (496) 3,232 (481) 3,269 (450) 3,245 (472) 3,219 (478)
Other health plan /
Private 3,293 (480) 3,338 (473) 3,274 (464) 3,245 (483) 3,237 (465)
Parity
Primiparous 3,124 (491) 3,170 (484) 3,133 (498) 3,145 (507) 3,135 (492)
Multiparous (2-3) 3,220 (507) 3,232 (491) 3,199 (472) 3,210 (493) 3,214 (496)
Multiparous (4-5) 3,204 (574) 3,206 (520) 3,151 (509) 3,180 (561) 3,152 (551)
Multiparous (>6)‡ 3,231 (602) 3,255 (556) 3,085 (607) 3,118 (523) 3,141 (494)
Prenatal care
Yes* 3,202 (519) 3,220 (493) 3,175 (487) 3,181 (502) 3,180 (497)
No 2,974 (558) 3,025 (575) 2,931 (576) 2,964 (670) 3,015 (590)
Delivery
C-section* 3,293 (520) 3,287 (482) 3,245 (493) 3,256 (485) 3,248 (494)
Normal* 3,146 (523) 3,161 (504) 3,091 (487) 3,096 (518) 3,088 (495)
Gestational period
<37 weeks 2,700 (650) 2,770 (680) 2,720 (590) 2,680 (600) 2,710 (620)
>37 weeks 3,250 (480) 3,250 (460) 3,230 (450) 3,240 (450) 3,240 (450)
years or less increased significantly from the 1980s onwards
(P<0.01). The other categories did not present statistically
significant changes (Table 3). The lowest birthweight
average was observed in the group of newborns whose
mothers were 17 years old or younger. The differences
between averages tended to decrease with time. We did not
observe a statistically significant difference in birthweight
according to age groups, although the highest averages
observed were during the 1976-1980 period, in all categories
(Table 4).
The results indicated an increase in the presence of
nonwhite women in the last 5-year period studied (P<0.01).
We observed, however, a strong predominance of white
mothers in all periods (Table 3).
The frequency of single mothers increased from the
1970s to the 1990s, with peak values in the early 1980s
(P<0.001) - also the period when the lowest values for
birthweight were observed for the category of single mothers.
However, birthweight variations among children of single
mothers were not statistically significant. In the comparison
of married and single mothers, we observed a 224-g
difference in the average birthweight during the 1971-1975
period, which decreased progressively down to 130 g in
1991-1995 (Tables 3 and 4).
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An increase in mothers working outside the home was
observed from the 1980s on, with peak values in the 1986-
1990 period (P<0.001). Afterwards, a tendency to decrease
was observed, but it was not statistically significant (Table
3). The average birthweight of children whose mothers
worked outside the home was higher in all of the periods
studied. Birthweight variations in this group were not
statistically significant (Table 4).
Relying on public healthcare assistance decreased as
other categories of healthcare started to appear more
frequently (Table 3). We observed a significant decrease in
the rate of mothers relying on public health care since the
1980s (P<0.001), along with a reduction in the birthweight
of their babies (P<0.001). The lowest weight average was
observed among newborns of mothers relying on public
healthcare assistance, with differences of nearly 100 g when
compared to mothers with private healthcare plans or private
care. The highest birthweight averages among mothers who
depended on public healthcare were observed during the
1976-1980 period, when it was closer to that of the other
categories of healthcare (Table 4).
The percentage of grand multiparous women (>6)
decreased from 12.3% to 3.5%, with a significant fall
(P<0.001) after the 1980s (Table 3).
Except for the early 1980s, the lowest birthweight
averages were observed among primiparous women when
compared to other parity categories. Birthweight changes in
this group were not statistically significant in the years
studied (Table 4).
Since the 1970s, more than 92% of pregnant women
have been receiving prenatal care (Table 3). This frequency
Table 5 - Risk factors for low birthweight, Campinas, 1971-1995
NS = non significant.   Adjusted for age, skin color, marital status, parity, gender, medical assistance, and delivery.
Variables 1971-1975 1976-1980 1981-1985 1986-1990 1991-1995
OR (CI95%) OR (CI95%) OR (CI95%) OR (CI95%) OR (CI95%)
Single mother 1.9 (1.38-2.71) 1.8 (1.32-2.38) NS 1.4 (1.05-1.94) NS
Age <17 years NS NS 2.0 (1.42-3.03) NS NS
Age >35 years NS NS NS 1.6 (1.03-2.50) NS
Nonwhite NS NS 1.4 (1.06-1.89) NS NS
Public health care 1.6 (1.08-2.43) NS 2.3 (1.56-3.45) 1.8 (1.31-2.37) NS
Primiparous 1.5 (1.16-2.07) NS NS NS NS
Multiparous (4-5) 1.5 (1.07-2.22) NS NS NS NS
Female newborn 1.5 (1.21-1.96) NS 1.5 (1.18-1.94) NS 1.5 (1.15-1.93)
has increased progressively, reaching almost the totality of
pregnancies (97.9%) in the 1990s (P<0.01).
We observed that the frequency of cesarean sections
doubled from the 1970s to the 1990s (P<0.001). From the
period of 1986-1990 to that of 1991-1995, the increase was
not statistically significant (Table 3). From the 1980s
onwards, the birthweight of C-section newborns decreased
(P<0.05); however, from 1986-1990 to the 1991-1995
period, this fall was not statistically significant (Table 4).
The frequency of preterm newborns increased from
7.6% to 11.5% from the first to the fifth study period. There
were less preterm babies in the 5-year period between 1975-
1980, which was also the period that presented the highest
birthweight among preterms. Statistical significance was
not observed for either of the two variables (Tables 3 and 4).
When the maternal variables were analyzed as a group
by multivariate logistic regression, we identified that the
following variables were determinants of birthweight,
increasing the risk for low birthweight: marital status,
maternal age, skin color, public healthcare, parity, and sex
of the newborn (Table 5). The variables varied according to
categories and to 5-year periods analyzed.
Table 6 presents the rates of population attributable risk
of several maternal variables in relation to low birthweight.
We observed higher rates among adolescent mothers, single
mothers, mothers on public healthcare, and preterm
newborns, especially after the early 1980s. Mothers working
outside the home and C-sections presented negative results
in all five periods. The same was observed for maternal age
(35 years or more) during the second 5-year period, and for
multiparity (6 gestations or more) in the last 5-year period.
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Vaternal variables 1971-1975 1976-1980 1981-1985 1986-1990 1991-1995
Age <20 years 2.00 2.70 11.6* 7.90* 9.70†
Age >35 years 1.80 NI 2.00 3.60† 2.30†
Nonwhite skin color 8.65 1.84* 9.75* 7.15* 2.82*
Single mother 8.58 10.78* 13.40* 9.71* 5.43*
Public health care 45.13 32.69* 57.32* 38.55* 26.68*
Primiparous 21.60 3.40* 15.00* 12.60† 11.80
Multiparous (4-5) 12.80 5.10* 10.00* 7.70† 9.70†
Multiparous (>6) 10.60 2.80* 10.50* 3.80* NI
Gestation <37 weeks 31.40 26.40* 39.10* 40.18 44.27*
Female newborn 19.12 11.4* 17.80* 5.13* 19.47*
Table 6 - Population attributable risk between maternal variables and low birthweight, Campinas, 1971-1995
NI: noninterpretable (working outside the home and C-section were non-interpretable variables in all 5-year periods)
* P<0.0001 in relation to the previous 5-year period
† P<0.05 in relation to the previous 5-year period
Discussion
The Maternity of Campinas is responsible for giving
healthcare assistance to a significant number of births in
that city. Its services are sought in cases without specific
indications. We selected this institution as the sample for
our study (which limits the study population) since there
was a lack of information allowing for a complete study of
every birth in Campinas during the study period. In this
sense, our results can be used to identify birthweight trends
in the city even though the information was obtained from
a single hospital.
We identified a positive variation in birthweight during
the 1976-1980 period, coinciding with a period of great
economic development in Brazil.15,16 Since then,
birthweight has not presented positive improvements as
that of the Campina’s quality of life indicators, which
remained favorable.2
Developed countries presented a positive birthweight
variation during the 1970s; some even reached averages
close to 3,500 g. In several of these countries, birthweight
has stopped increasing (peak values were reached) or has
even decreased due to unfavorable environmental
conditions.17 As to what concerns the city of Campinas, the
average birthweight varied from 3,170 g to 3,210 g during
the 1971-1995 period, thus positioning the city at a lower
rank when compared to other cities in developed countries
that attained birthweight averages up to 300 g higher than
those of Campinas.17 These results are similar to those of
other Brazilian cities, as described by Nobrega,18 where
birthweight averages have not reached 3,200 g.
The frequency of low-birthweight infants has not changed
significantly. However, we did observe a slight negative
annual variation. There were also changes in the group of
low-birthweight newborns. Initially, the prevalence of term
babies was greater in this group, but later, during the 1990s,
the greater prevalence in this group shifted to preterm
newborns. This result is in accordance with that of developed
countries,6 and it is, in a certain way, considered favorable,
since it suggests a decrease in intrauterine growth retardation.
Nevertheless, developed countries present much lower rates
of preterm children than those observed in our sample.7
Insufficient weight presented a tendency to increase in
the early 1980s, period in which the frequency of favorable
weight decreased. This variation was not statistically
significant. In the 1990s, the frequency of insufficient
weight was the same reported for the state of São Paulo.19
The percentage of preterm newborns in this category
increased 40% from the first to the last study period.
During the 1990s, 67.1% of the newborns weighted
3,000 g or more. This indicator is below the World Health
Organization recommendation of 85% of livebirths in this
category.7 In Brazil, values close to 70% were reached only
in the 1970s, but decreased in the 1980s with the increase of
babies in the insufficient birthweight band.
There has been a change in the behavior profile of
pregnant women from the 1980s onwards. It is possible to
notice an increase in numbers of single mothers; mothers
working outside the home; teenage pregnancy; prenatal
healthcare; dependents on private healthcare plans; and C-
sections. We identified a decrease in the frequency of
mothers with 35 years of age or more and of multiparous
mothers. The greatest variations occurred from the late
1970s to the early 1980s.
Among the maternal conditions that presented an
increased frequency during the studied years, we observed
that being single, a teenager, or having a C-section
compromised birthweight.14,18,20,21
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The 1976-1980 period was the most favorable regarding
birthweight average. Almost all categories of maternal
variables presented a positive variation in this period.
However, birthweight decreased among children of mothers
who were submitted to C-sections and who did not depend
on public healthcare assistance. It is interesting to notice
that the birthweight of newborns whose mothers depended
on public healthcare increased, but the same did not occur
among newborns of better social and economical status.
Thus, as Pilotto21 indicated, the birthweight average
was higher among white newborns than among nonwhite,
and it was also higher among males than among females.
We believe that more attention should be given to
teenage pregnancy due to its increasing frequency. It is
important to consider that the increase in female sterilization
among women over 25 years of age runs parallel with a
redistribution of fecundity among younger women.22 Still,
this fact is important in relation to pregnancy in the beginning
of the reproductive life, when we observed the highest
frequency of low birthweight, of preterm newborns, and of
gestational complications.20,23,24 As our results show,
pregnancy among 17 year-old or younger mothers
represented twice as much risk for low birthweight in the
early 1980s. During the 1990s, approximately 9.7% of the
cases of low-birthweight could have been avoided if teenage
pregnancy could have been postponed to ages between 20
and 34 years.
In Campinas, as in other places such as the United
States,25 the number of single mothers reached its peak
value during the 1980s, and then presented a tendency to
decrease. This status was identified as a risk factor for low
birthweight in three out of the five periods studied. Others
have made the same observation associating psychological
and economical insecurity with the status of single
mothers.12,26,27 In the early 1980s, 13.4% of low birthweight
cases could have been avoided if the pregnant women were
not single, and in the 1990s, 5.4%.
Working outside the home did not interfere with
birthweight in the studied population. This result is in
agreement with those of Gabbe & Turner28 and Passini
Jr.,27 who considered that working outside the home could
be a risk factor only if it demanded great physical effort and
extended hours in supine position. This specific information
was not available for our population sample.
Depending on the public healthcare system was identified
as a risk factor for low birthweight in three out of the five
periods. We observed a 57.3% population attributable risk
for this variable in relation to low-birthweight newborns in
the early 1980s; this rate remained high during the 1990s
(26.7%). In Brazil, low-income families are the ones who
generally depend on the public healthcare system. In this
sense, our results were in agreement with other studies that
also identified lower birthweight among newborns of
economically challenged families.5,7
The quality of prenatal medical care needs to be
reevaluated since almost the totality of the pregnant women
in Campinas sought these services at least once. Prenatal
care can give a positive contribution to future results and
help solving problems.
The epidemic increase of C-sections (from 27.1% to
53.4%) is considered abusive and a reason for concern. The
observed trend suggests that non-medical orientation is
leading women to be submitted to unnecessary surgical
procedures that are not risk-free. Developed countries have
been engaged in reducing the frequency of C-sections to
approximately 15.0%.29 A decrease, since the 1970s, in the
average birthweight of children born out of C-sections has
called our attention. In the city of Ribeirão Preto, state of
São Paulo, this type of delivery was associated with low
weight at birth in 1994.14
The frequency of preterm newborns increased from
7.6% to 11.5% in our population. Although this increase
was not statistically significant (P less than or equal to 5%),
it suggests that the exposure of pregnant women in Campinas
to high risk factors for preterm birth has not changed.
Approximately 44.3% of low weight births, in the 1990s,
occurred in preterm newborns. It is possible that the increase
in the percentage of teenage mothers in our population, or
the early interruption of gestation by C-section, contributed
to this result.
Studies carried out with pregnant women in Campinas
showed that maternal nutritional factors, time interval
between deliveries, and quality of prenatal care are conditions
that could be further developed in order to reduce the rates
of premature births.4,30
The importance of our study is related to maternal and
child healthcare, especially considering that there are no
previous publications regarding the evolution of birthweight
averages in the city of Campinas. We not only identified that
the birthweight average increased transiently during the 5-
year period from 1975-1980, but we also observed that the
current average is lower than expected for populations with
good nutritional and health conditions.
The increase in birthweight averages in the late 1970s
coincided with a favorable political and economical situation
in Brazil. However, that moment was transitory and did not
last until the 1980s, which was a period of high inflation and
unemployment rates in the country;16 despite the economical
situation of the time, Campinas presented a privileged
situation of improvement in quality of life indicators.17
Birthweight rates, however, did not improve with the
progress described for the city of Campinas; this suggests
that although demographic and socioeconomic indicators
have improved, the access to the results of these
improvements may not have been equally available to all
segments of the population.16
The results showed that the problem is still getting
worse with the possible increase in low birthweight rates,
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followed by an increase in the frequency of preterm newborns
and teenage mothers.
The increase in preterm newborns in all weight categories
studied is a reason for concern. Consequently, changes in
the frequency of risk variables for this result must be
assessed, such as the case of increase in the proportion of
teenage mothers and, possibly, of C-sections.
Due to its importance as a predictor of neonatal
complications, low birthweight has been the most widely
studied birthweight category. Nevertheless, we have
observed the importance of the results indicating an increased
proportion of insufficient birthweight cases in the overall
numbers of livebirths (above 20.0%).
While low birthweight averages have been maintained
by unfavorable conditions, to which especially the poorest
segment of the population is still exposed, the public expenses
with the treatment of sick newborns could be taking money
away from other citywide budget priorities.
It is necessary to invest in programs towards improvement
in birthweight averages and better conditions for the
newborn.
Factors influencing the health of the population cannot
be changed rapidly, but it is possible to obtain positive
medium and long-term results. Both healthcare programs
and the population should be organized towards protecting
pregnant women, avoiding teenage pregnancy, reducing C-
sections, and fighting against the factors that contribute to
increase low birthweight.
A city like Campinas has the potential to become an
example in solving problems that concern the life of pregnant
women in the sense of making birthweight improve together
with quality of life indicators.
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